ment (75%) was seen when FA and IHC were compared. In 21 cases in which IHC and FA results did not agree, virus was demonstrated by IHC but not by FA in 19 cases, whereas in only 2 cases was virus demonstrated by FA but not by IHC, suggesting that IHC is more sensitive than FA. This difference in sensitivity may be explained by the difference between the direct method used in the FA protocol and the 2-step indirect staining method used for IHC, which allows for greater amplification for detection of antigen. Many more reaction sites per focus of virus antigen are present for the chromogen with IHC than are present for attachment of fluorescein-conjugated antibody in the FA test, thus a greater intensity of color will be observed in the IHC test.
This IHC test is a useful tool for detection of SIV in formalin-fixed, paraffin-embedded tissue. IHC appears to be of nearly equal sensitivity to VI and is superior to FA in antigen detection. IHC has added advantages of direct correlation between presence of viral antigen and characteristic microscopic lesions in tissues and is useful for performing retrospective studies on a large scale and on an individual case basis when fresh tissue may no longer be available. :195-198 (1997) Calicivirus outbreak with high mortality in a Missouri feline colony At presentation, all kittens were alive and thin and had severe unilateral or bilateral oculonasal mucopurulent discharge ( Fig. 1 ). In some of the kittens, the nares and eyelids were firmly sealed by crusty, inspissated purulent exudate. Large amounts of purulent exudate accumulated in the conjunctival sacs of eyes with firmly adhered eyelids. All 6 kittens were euthanized, and standard necropsies were performed. Conjunctival membranes were reddened and covered by purulent exudate. Cross-sectioning of the nasal turbinates revealed sinuses filled with copious amounts of mucopurulent exudate. Approximately 80% of the lungs of 1 acutely affected kitten were firm and tan and partially submerged in formalin. The lungs of the remaining 5 kittens were grossly unremarkable. There was marked thymic atrophy, and the cervical lymph nodes were enlarged. No oral lesions were observed, and there were no additional significant necropsy findings. Cervical lymph nodes and lungs from each kitten were submitted for routine virology, and conjunctival swabs from 2 kittens were submitted for Chlamydia examination. Lung and swabs of ocular and nasal discharges were submitted for bacterial culture.
Histologically, purulent to pyogranulomatous conjunctivitis was evident to various degrees in each of the kittens examined. Necrotizing bronchiolitis was evident in the lung from the kitten with grossly apparent bronchopneumonia ( Fig. 2 ). Affected large airways were surrounded by cuffs of lymphocytes, and alveolar spaces were packed with neutrophils and macrophages, and there was patchy type II pneumocyte hyperplasia. Sections of lung from all of the remaining 5 kittens had multifocal areas of interstitial pneumonia and exudation of small numbers of neutrophils into the alveoli. A few bronchioles were lined by hyperplastic epithelium and contained neutrophils. Machiavello stains failed to reveal the presence of Chlamydia, and no herpesviral inclusions were seen in routinely stained sections.
Bordetella bronchiseptica was isolated from the lung of the kitten with gross evidence of bronchopneumonia. Staphylococcus epidermidis was isolated from 2 conjunctival swabs. Coliform bacteria were isolated from a nasal swab and a conjunctival swab.
Frozen sections of lung and cervical lymph nodes from each kitten were examined for FHV-1 and feline panleukopenia virus by direct fluorescent antibody (FA) method. A frozen section of intestine (jejunum, ileum) of 1 diarrheic kitten was also examined by direct FA for panleukopenia. Frozen sections of lung and lymph node from each necrop- Homogenates of lung and lymph node from each kitten were prepared as approximately 10-20% serum-free suspensions in Dulbecco's minimal essential medium supplemented with gentamicin and amphotericin-B. Following centrifugation to pellet tissue debris, homogenate supernatants were filtered through a 0.45-µm filter.
Crandell feline kidney (CRFK) cells were prepared on glass coverslips in 24-well plates. Subconfluent monolayers of CRFK cells were inoculated with 200 µl of filtered tissue homogenate supernatants. All inoculations were performed in duplicate. Following 1 hour of adsorption at 37 C, the inoculum was removed and the monolayers were rinsed in medium containing 2% serum supplement and antibiotics. Inoculated plates were incubated at 37 C with 100% humidity and 5% CO 2 and observed daily. Cytopathic effect (CPE) was observed in the inoculated tissue cultures from each kitten after 24-48 hours of incubation. Tissue culture supernatants were passed onto additional CRFK monolayers, and rapid CPE was again observed. Samples of tissue culture supernatant from the second passage were prepared for examination by electron microscopy. Abundant caliciviruses were observed in phosphotungstic acid (PTA)-negative stained preparations from tissue culture supernatants (Fig. 3) . The average virion size was approximately 26 nm.
Following identification of FCV as the causative agent, the owner requested additional assistance, and diagnostic lab personnel visited the cattery. The cattery was located in a remodeled cottage in the owner's back yard. The entryway opened into a large "free" room where the nonpregnant and early gestation queens were uncaged and free to roam at will. In one comer of this room was a floor-to-ceiling cage constructed of chicken wire. This cage contained a single breeding male who had nose-to-nose contact with the females in the free room. A separate room was dedicated to late gestation queens and queens with new kittens. Queens were placed singly in stacked cages with litter boxes and nesting boxes. There was a separate room for food preparation and laundry equipment which also contained a second floor-toceiling chicken wire cage containing a second breeding male. Two additional males were housed in a separate building. The rooms and litterboxes were exceptionally clean, and odor was negligible.
Oropharyngeal swabs were obtained from all of the breeding animals and placed in chilled viral transport medium at the time of the visit. Calicivirus was recovered from 3 of the 20 cats tested. The three positive animals were removed from the cattery. Viral upper respiratory disease is considered to be the single most important infectious feline respiratory disease because of the contagious nature of the agents and because of the chronic carrier state. FCV and FHV-1 are the 2 viral agents most commonly associated with feline upper respiratory infections (URI). It has been estimated that FHV-1 and FCV cause 80-90% of all cases of infectious feline URI. 1, 2 Chlamydia psittaci is the other member of the triad of infectious agent most commonly incriminated as a cause of URI. Clinical signs are similar for caliciviral and herpesviral infections and include sneezing, mucopurulent oculonasal discharge, coughing, open-mouth breathing, ptyalism, conjunctivitis, rhinitis, sinusitis, gingivitis, and stomatitis. 1, 2 FCV has also been isolated from cats with nonrespiratory signs, including footpad and interdigital ulcers, arthritis, myalgia, and enteritis.
Clinical manifestations of viral upper respiratory disease are seen primarily in cats < 6 months of age. Although morbidity is high for both FHV-1 and FCV infections, mortality is seen commonly only in kittens < 10 weeks of age. Highly virulent pneumotropic FCV isolates have been associated with a high mortality rate such as that observed in this case. 2 Both calicivirus and herpesvirus infections may progress to a chronic carrier state, and carrier animals are an important source of infection for kittens. 2 In 1 study, FCV was isolated from 18.5% of the asymptomatic adult cats tested. 3 During the 7 months following the removal of the nonclinical adult carriers from the premises, the colony has experienced no morbidity or mortality associated with upper or lower respiratory disease, suggesting that these cats may have been a significant source of infection.
A killed vaccine containing FCV had been administered to all of the queens and to all of the kittens ≥ 8 weeks of age in this colony. Although vaccination induces prompt sero-conversion, it does not prevent infection and the manifestation of mild clinical signs . 2, 4 A recent study also demonstrated that vaccine strains derived from FCV-F9, the original calicivirus vaccine strain, may not be as broadly crossprotective as the parent strain. 4 It was also found that vaccination does not prevent the chronic carrier state and may contribute to both acute and chronic infection and clinical disease. 4 In 1 study, 43% (417) of all of the cats in the test group (963) were fully vaccinated. 3 Bordetella bronchiseptica was isolated only from the kitten with gross evidence of lower respiratory infection. This bacterium is most commonly associated with canine and porcine respiratory disease and not usually thought of as a feline pathogen. A recent report described B. bronchiseptica infections in 11 cats from 10 different households or catteries. 5 The infection was fatal in 7 of the 11 affected cats, suggesting that B. bronchiseptica may be a significant respiratory pathogen in cats.
Renal lesions associated with experimental porcine reproductive and respiratory syndrome virus (PRRSV) infection
V. L. Cooper, R. A. Hesse, A. R. Doster
Porcine reproductive and respiratory syndrome virus (PRRSV), a member of the viral family Arteriviridae, causes a multifaceted disease involving late-term abortion, birth of weak pigs, and respiratory disease in swine of all ages. Lesions are most pronounced in neonates and nursery pigs. Interstitial pneumonia, nonsuppurative myocarditis, vasculitis, and encephalitis have been described for a number of PRRSV strains. 2, 3, 7, 8, 18 Nonsuppurative perivasculitis has been observed in the placenta and endometrium. 6 Necrosis, edema, From the Veterinary Diagnostic Center, University of Nebraska, Lincoln, NE 68583 (Cooper, Doster), and Schering Plough Animal Health, Elkhorn Research Center, Elkhorn, NE 68022 (Hesse).
Received for publication July 5, 1996. and hemorrhage in umbilical vessels of fetuses from sows challenged with PRRSV in a research setting has been documented. 13 Vascular lesions associated with PRRSV infection are analogous to those observed in horses infected with equine arteritis virus (EAV), also a member of the Arterviridae. 16 Renal lesions of EAV infection correspond with those of PRRSV infection. Inflammatory infiltrates are seen at the junction of the renal cortex and medulla, with vascular changes associated with muscular tunics of small arterioles. Involved arterioles have lesions consisting of fibrinoid necrosis and leukocytic infiltrates at the junction of the tunica media and adventitia. 5, 9, 11, 12, 16, 17 Ce11s morphologically consistent with macrophages containing PRRSV antigen in the renal me-
